Placing dental implants in edentulous patients is a difficult task, as the anatomy of patients has a high variability. The expansion of the pneumatized maxillary sinus after tooth extraction is the biggest impediment of all. Because of the undersized ridge width patients need bone grafting in order to compensate the loss of their own. This procedure is performed by the oro-maxillo-facial surgeon who evaluates, advises and offers the patient the best medical guidance. A series of surgical techniques and surgical implants have been performed in the field of bone grafting, but only a few of them are now being used.
INTRODUCTION INTRODUCTION
The maxillary sinus is a cavity, an aerated space that occupies the maxillary bone and its elongations through inconstant recesses. (1) The shape and form of the maxillary sinus resemble an overturned pyramid: the base is the intersinusonasal wall and the apex is towards the zygomatic bone. The air volume inside the sinus depends of the pneumatization of the sinus, having approximately 15 ml air space. (2) (3) (4) It is the only sinus that has a non-physiologic, antigravity drainage. The floor of the maxillary sinus is formed by the alveolar recess; in adults the sinus floor is situated below the nasal level. (figure 1)
The anterior wall presents the canine fossa, the thinnest maxillary bone region, the place to access towards the sinus cavity. Mainly, the maxillary is a finely trabecular bone, with a lower density than the mandible. This consideration is important as the medullary bone must establish a stress-bearing surface for the implant in order to create a functional system; the implant must remain fixed and, in the same time, be able to transmit the mastication forces to the supporting bone. (5, 6) Placing dental implants, after sinus lift interventions, is the best procedure to recreate a physiological dentition for patients with atrophic posterior maxilla. (7) (figure 2)
Maxillary sinus augmentation -diagnostic and surgical technique
The improper ridge width, caused by the hyperpneumatization of the sinus (figure 3), create difficult situation for the implantologist. (8) Sometimes the distance from the maxillary floor to the alveolar ridge is 1 mm thin. (9) Tatum was the first to describe the grafting of the antral floor. (5,10,11) He developed and described the procedure. For the first time he used the alveolar crest access to the maxillary sinus. Afterwards, a modified Caldwell-Luc access was used, piercing the lateral wall of the maxilla and elevating the Schneiderian membrane. In the years to come other authors published various techniques, multitudinous types of implant were used, as well as different sites of material grafting: in 1980 Boyne placed autogenous marrow and cancellous bone inside the sinus (12) , in 1984 Misch used a blade-vent implant (13) and in 1997 Garg modified the shape of the bone window (14) .
There are to possible approach ways for sinus lift grafting and implant placement: one or two-step procedure; both of them have been reported with successful outcomes. (15) (16) (17) (18) For the first option (the one-step procedure) the alveolar bone needs to have a proper width (more than 5 mm), the sinus must be partial pneumatized, in order to execute bone grafting and implant insertion in the same intervention -the bone graft will consolidate around the implant (8) .
If the alveolar bone is less than 5 mm the two-step procedure is desirable. The surgeon will execute the sinus floor elevation and, after 4 to 6 months, the dental implants will be inserted. (16, 17) Other authors consider that 1 mm height of the floor is sufficient for the one-step intervention. (19) (20) (21) (22) Prior to surgery the patient must be accurately evaluated, including medical history and habits [e.g. use of tobacco -as nicotine diminishes tissue healing and inhibits osteoblast activity (23)] A patient with otorhinolaryngological diseases must be first treated by the ENT specialist. Imaging of the maxillary sinus is imperative: OPG (orthopantomography) and even sinus radiography or a CT sinus scan -it will provide to the surgeon the anatomic status: the alveolar bone height, the pneumatization intensity, the location of the sinus floor, arterial conformation (figure 4), and the possible endosinusal mucosa pathology (polyps, tumors, cysts, sinusitis, foreign bodies). 
Assessing the maxillary sinus
When the imagistic examinations achieved are abnormal, the oro-maxillo-facial doctor can refer the patient to an ENT surgeon. After the clinical ENT examination and the CT-scan interpretation he can recommend a sinusoscopy -a mini-invasive surgical procedure that allows direct visualization of the sinus cavity. It offers a panoramic view, different from the direct normal view. (1) Aside from the surgical manoeuvres (removing: foreign bodies, fungoid material, benign tumors as cyst, polyp, mucocele) sinusoscopy is a great method to evaluate the sinusal mucosa, furnishing valuable data to the implantologistpostponing or not the intervention. Inside the maxillary sinus there can be five types of mucosa transformation stages, as Sarafoleanu published his classification: (1) Type 0 -normal mucosa and vascular pattern, sinus without secretions; the mucolilliary and ostial function are normal.
Type I -pronounced vascular marking, a little bit "dull", with a few serous secretions.
Type II -thick mucosa, substantial secretions, marked vascular design, dilated glandular ducts, corium alteration. In this stage, this modification responds to medication or to minimal surgical procedures directed to ostial permeabilisation.
Type III -intense modification of the mucosa: polyps, cysts, mucopurulent secretions. Only endoscopic sinus surgery will help. ( figure 5) Type IV -hyperplasic and metaplasic mucosa, organised polyps, fungosities and caseum. In this case the endoscopic surgery has a poor outcome; often radical classic surgery (Caldwell-Luc technique) is indicated.
Whenever the ENT surgeon considers, tissue fragments can be harvested and sent to a histopathologic examination -the anatomopathologist doctor will provide additional data regarding the sinusal mucosa, announcing the surgical outcome of the dental implant intervention.
Materials used for grafting
Bone grafting, or transplanted osteogenesis, is a dynamic process not a solid bone block that integrates itself into place. (24) It involves cellular regeneration and the mineralisation of the osteoid: osteogenesis, osteoinduction and/or osteoconduction. (25) (26) (27) (28) Autogenic bone graft are used most often (15) (16) (17) 29, 30) -the iliac crest is most accessed harvesting site. (15, 30) Until now, there is no universal agreement as to which material (or combination of) is the best to use to elevate the maxillary floor.
Other materials were used, like: bone allografts (25, 28, 31) , TCP (tricalcicum phosphate), resorbable and nonresorbable hydroxyapatite (8, 28, (32) (33) (34) , bovinederived bone mineral (35) and bioactive glasses. (36) The ideal maxillary sinus bone-grafting material should provide biologic stability, ensure volume maintenance, and allow the occurrence of new bone infiltration and bone remodeling. 
SURGICAL TECHNIQUE SURGICAL TECHNIQUE

Anesthesia
The surgical intervention can be performed under local anesthesia alone or, in some cases, patient can receive intravenous analgosedation or general anesthesia, provided by the anesthesiologist and with standard monitoring. The preoperative evaluation has to be performed. An informed consent has to be signed by the patient explaining additional risks due to anesthesia.
In the local anesthesia technique the substance with vasoconstrictor (e.g. Lidocaine clorhidrat injectable solution 1% with epinephrine 1:100.000/ 1:200.000 or mepivacaine or bupivacaine) is infiltrated into the operatory field and in the sites of donor grafting regions. Postero-superior alveolar nerve and the greater palatine nerve will be also blocked. (36) Analgosedation provides anxiolysis and analgesia but the patient is responsive and breathes spontaneously, avoiding postoperative complications. It is a safe approach.
General anesthesia is rarely needed, mainly in extensive procedures, anxious patients and in children. The need for grafting from the hip, simultaneous placement of multiple implants require general anesthesia. A protocolized approach regarding discharge after general anesthesia has to be followed, based upon standardized criteria.
Accessing the sinus
Before making any incision a series of factors must be evaluated, as: the position of the sinus floor, the gingival status, the presence of healthy teeth and the position of the succeeding antrostomy.
The first incision is made on the alveolar crest (rarely on the palatal side -recommended in case of muscular insertion on the ridge): a horizontal, deep cut, extended anterior beyond the sinus limit. The second incision is a vertical one, up to the vestibule, releasing the flap and exposing the bone. Next step is elevation of the periosteum -minimal striping is required in order to preserve the alveolar vascularisation. ( figure 6) The lateral wall is now exposed -with a burr drill a window is created. To avoid the injury of the Schneiderian membrane, when approaching it, a diamond drill should be used. Many osteotomy techniques were described -the oval shape is recommended as the sharp edges can perforate the membrane. (14) (figure 7) The bony window created can be removed or used as a roof of the graft. ( figure 8 ) With a curete the Schneideriam membrane is circumferentially separated from the bony structure, carefully, without tearing it. (figure 9) The most common aereas of perforation are at the level of inferior osteotomy and the inferomedial portion of the sinus window (8) -small perforation can be managed with collagen material. A large perforation is handled using a large collagen membrane, placing it as a cover between the Schneiderian membrane and the grafted bone.
After membrane perforation, the second most frequent complication encountered is bleeding. Most of the times the bleeding happens from the soft tissue or form the bony capillaries, frequently correlated with the patient's bood pressure. In extreme, the intervention must be stopped if the hypertension can't be Maxillary sinus augmentation -diagnostic and surgical technique controled by adjusting the anesthesia or/and using supplematary sedation.
Placing the graft
As mentioned before, the grafting material is cropped from selected areas; we use the bony window too, after triturating it. (figure 10) This autologue graft can be mixed with other materials, in order to improve its proprieties. ( figure 11) In the case of the one-step surgery (when the implant and the graft are placed in the same intervention) supplementary clinical measurements will be necessary to ensure the implant parallelism. (19) (figure 12) After the implants are placed, bone graft is introduced and pressed to the maxillary walls, covering the implant(s). ( figure 13 ) The access window is closed by placing a barrier, a membrane to close the maxillary sinus. The mucosa flap is replaced and the incision is fixed with sutures. A two-step procedure is performed using the same succession of surgical steps, up to the dental implantthis step will be excecuted in the second stage, after 4 to 12 months. The material graft is placed and the opening is wrapped with a resorbable material and then the mucoperiosteal flap is sutured.
CONCLUSIONS CONCLUSIONS
As simple as may seem, dental implant surgery is a challenging experience. A standardized surgical technique has not been yet universally approved. Every patient must be accurate assessed, especially by imagistic examinations -anatomical measurements will provide the surgeon all the basic information in order to establish the correct treatment plan. If the bone ridge has a right width, the one-step surgery is preferable. Any experienced surgeon will know to manage the complications (bleeding, membrane perforation) and to offer the best surgical outcome. 
